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Executive Summary  

Purpose 

The purpose of this Actuarial Experience Study is to review the 

actuarial experience of the County 9ƳǇƭƻȅŜŜǎΩ wŜǘƛǊŜƳŜƴǘ 

Association (the Plan) during the period from January 1, 2004 

through December 31, 2006.  The PlanΩs demographic experience 

ς observed rates of retirement, withdrawal, termination, disability, 

and death ς are compared with the experience expected under 

the actuarial assumptions adopted to determine Plan liabilities and 

cost, and revised assumptions are recommended as appropriate. 

In addition, the planΩs economic assumptions were reviewed.  The 

economic assumptions include the assumed rates of inflation, 

investment return, and active payroll growth. 

The purpose of this Section of the Study is to give the reader a 

quick summary of the major conclusions that have been reached.  

Details are presented in later sections of this Report. 

Prior Experience Studies  

The most recent Experience Study for the Plan was conducted by 

in parallel by Buck Consultants and EFI Actuaries in 2004, covering 

the calendar years 2001 through 2003.  Based on that study, 

demographic rates were updated for General and Safety 

members, applying separate male and female rates as appropriate.  

Additionally, service-based longevity and promotion pay increases 

were introduced. 

Retirement Rates  

Over the past four years, actual rates of retirement have been 

somewhat higher than current actuarial assumptions would 

predict for the General Service members, and lower than expected 

for the Safety members. 

Therefore, new sets of retirement rates are proposed for both 

groups, bringing assumptions into line with experience.  For the 

General members, the expected retirement rates have been 

increased for those with at least 30 years of service.  The proposed 

Safety retirement rates reflect an increase in expected retirements 

at ages 57-60 and a lowering of the rates for ages 49-56. 

Withdrawal Rates  

Withdrawal rates measure the frequency with which members 

terminate employment and withdraw their member 

contributions.   

Overall, the number of withdrawals among General members 

was close to that expected.  However, the withdrawal rates have 

not accurately predicted the number of withdrawals at many 

levels of service.  An analysis of the rates by service over these 

years revealed an evident pattern, whereby those members with 
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less service have terminated at much higher rates.  No 

significant distinction was detected between male and female 

members.  Accordingly, new service-based withdrawal 

assumptions are proposed, using a single table for males and 

females. 

Similar findings were made for the Safety members, though the 

current assumptions have overestimated the number of 

withdrawals that occurred.  Therefore, a new service-based set 

of unisex withdrawal rates has also been proposed for the Safety 

members, which will generally result in an increased number of 

expected withdrawals. 

Vested Termination Rates  

Overall, vested terminations among General members were well 

below the number expected.  In addition, the current 

assumptions are age-based, even though the data does not 

indicate a strong correlation between age and the rates of 

vested termination.   

A new set of General termination rates has been proposed for 

males and females separately; these rates depend on service 

rather than age.  The proposed rates contain a lower 

expectation of termination during the first five years of service, 

since the only way a member should be able to receive a vested 

benefit is to transfer to a reciprocal employer.  The proposed 

rates result in a lower overall level of expected terminations, in 

better agreement with actual terminations by both age and 

service. 

There is relatively little vested termination experience among 

Safety members.  The current assumptions have overestimated 

rates of termination, although they have predicted the rates 

reasonably well at most age levels.  A new set of proposed rates 

mirrors the prior assumptions, with the exception of reduced 

rates for those below age 30 or above age 45. 

Non-Duty Disability Rates  

The rates of non-duty disability observed during this Study among 

General members were in reasonable agreement with the 

expected rates, and in extremely close agreement when the 

experience was combined with that of the prior two studies. 

Therefore, no changes have been proposed.   

Among Safety members, the number of actual male disabilities has 

been lower than the number expected, resulting in a 

recommended reduction in the non-duty male disability rates.  

However, the amount of female data is extremely limited, even 

after combining the experience of the past nine years; therefore 

no revisions to the female rates have been proposed. 
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Duty Disability Rates  

To improve the exposure and reliability of the duty disability 

analysis for the General members, this experience was aggregated 

with that of the prior two studies.  Duty disabilities among General 

members were below those expected during the aggregated 

period, although the experience for the females was roughly in line 

with expectations during the most recent three year period.  

Reduced duty disability rates have been proposed for the General 

males.   

Among Safety members, the number of duty disabilities occurring 

over the past three years was very close to that expected; 

therefore no revisions to the rates have been proposed. 

Longevity and Promotion Pay Increases  

The current actuarial assumption for General members is that 

the pay of active members will increase by 3.5% per year from 

inflation, and an additional 0.75% to 4.75% for merit, longevity 

and promotion, depending on the service of the member (lower 

increases after five and 30 years of service). 

An analysis of the average pay of active General members by 

service reveals that this general pattern of increases is still very 

much appropriate.  These rates were increased from the prior 

valuation by 0.75% at the same time the inflation assumption 

was lowered from 4.25% to 3.50%, thereby attempting to 

capture a 0.75% non-inflationary component of base payroll 

increases within the longevity and promotion assumptions. 

Accepted actuarial practice, however, requires that the longevity 

and promotion scales should not include these types of base 

payroll increases.   Accordingly, we recommend maintaining the 

service-based longevity and promotion pay scales, but reducing 

the rates to reduce the assumed 0.75% productivity 

enhancements.  The assumed level of non-inflationary base 

payroll increases (currently 0.75%) is reviewed in the Economic 

Assumption section of this report. 

The same practice (including the non-inflationary base payroll 

increases in the merit and longevity assumptions) has been 

applied to the Safety members.  For Safety members, the 

current assumption is that merit and longevity increases will 

equal 6.75% during the first five years of service, 2.25% per year 

thereafter.  In this case, these merit and longevity increases 

appear to have provided a reasonable fit to actual experience; 

therefore no changes to the rates are proposed. 

Mortality Rates  

Mortality experience among active and retired members and their 

survivors in this Study was in reasonable agreement with 

assumptions, both for General and Safety members. 
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The data available for mortality among disabled members is 

limited.  Therefore, to improve the exposure and reliability of the 

analysis, disabled mortality experience was combined with that of 

the prior studies.  Mortality among disabled members (both 

General and Safety) has been somewhat lower than assumed, 

though not enough to confirm that new assumptions are 

necessary. 

Economic Assumptions  

A review of the PlanΩs economic assumptions based on the 

allocation of Plan assets and the recent history of the financial 

markets indicates that the current economic assumptions of a 

nominal 8.0% annual rate of return (8.16% effective, based on 

biannual interest crediting) and a 3.5% annual rate of inflation 

continue to be reasonable expectations.  However, the current 

level of assumed non-inflationary annual base pay increases is 

quite high (0.75%) and a reduction in this assumption is 

recommended. 

Impact on Plan Costs 

Overall, the recommended assumption changes do not represent a 

significant departure from current assumptions.  Therefore, Plan 

costs will not be greatly affected.  Should all of the 

recommendations herein be adopted, a small decrease in cost 

would result. 

Organization of Report  

The first section of the Report deals with decrements among active 

members and also includes consideration of the merit component 

of pay increases. 

The second section of the Report deals with mortality among 

active and inactive members. 

The third section of the Report concerns economic assumptions. 

A final section presents methodological details. 

The report has been prepared in accordance with generally 

accepted actuarial methods and procedures.  EFI will be happy to 

answer any questions from CERA Board or staff regarding its 

methodology or conclusions. 

Gregory M. Stump    Robert T. McCrory 

(484) 442-8337    (206) 328-8628 
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Active Decrements  

Service Retirement (General)  

Current Assumption 

Summary of Experience versus Current Assumptions (Ages 50-70) 

 Eligible 
Exposure 

Actual 
Retirements 

Expected 
Retirements 

Actual to 
Expected Ratio 

Males 1,793 134 118 113.6% 

Females 3,362 229 205 111.8% 

Combined 5,155 363 323 112.5% 

 

 Actual 
Average Age 

Expected 
Average Age 

Males 59.0 60.0 

Females 58.3 60.2 

Combined 58.5 60.1 

¶ General members are currently eligible to retire at age 50 with 10 
years of membership (though only 5 years of benefit service is 
necessary) or at any age with 30 or more years of Eligibility Service.  

¶ There were over 12% more retirements than expected, causing 
actuarial losses. 

¶ Most of the excess retirements were for those with 5-9 years of 
service (none have been assumed to retire in the past ς though such 
retirements can occur if the member has at least 10 years of 
membership), at age 62 among males, and at most ages for those 
with at least 30 years of service.  See Chart A-1 below. 

¶ We excluded the exposures and decrements for those above age 70 
from this analysis.  It is common practice within public sector plans 
to assume that all members over age 70 will retire immediately. 

Recommendation 

Summary of Experience versus Proposed Assumptions (Ages 50-70) 

 Eligible 
Exposure 

Actual 
Retirements 

Expected 
Retirements 

Actual to 
Expected Ratio 

Males 1,793 134 136 98.7% 

Females 3,362 229 233 97.8% 

Combined 5,155 363 368 98.5% 

 

 Actual 
Average Age 

Expected 
Average Age 

Males 59.0 59.6 

Females 58.3 59.5 

Combined 58.5 59.6 

¶ Higher rates among those with more than 30 years of service 
warrant separate rates. 

¶ A higher rate at age 62 for males is proposed. 

¶ Lower rates at age 65 for males and females are proposed; this was 
recommended in the last EFI experience study, and recent behavior 
has confirmed the pattern. 

¶ A modest set of rates for those with 5-9 years of service are 
proposed; there have been over 30 retirements of this type in the 
past 6 years. 

¶ Actual average retirement age is closer to the expected age under 
proposed assumptions. 
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General Retirement Rates ς Current (with 10+ years of service) 

   

Age Male  Female  

50 2.0% 2.0% 

51 2.0% 2.0% 

52 2.0% 2.0% 

53 3.0% 2.0% 

54 3.0% 3.0% 

55 5.0% 4.0% 

56 5.0% 7.0% 

57 5.0% 7.0% 

58 7.5% 7.0% 

59 10.0% 10.0% 

60 12.5% 10.0% 

61 25.0% 15.0% 

62 33.3% 25.0% 

63 25.0% 25.0% 

64 25.0% 25.0% 

65 75.0% 75.0% 

66 50.0% 50.0% 

67 40.0% 40.0% 

68 30.0% 30.0% 

69 30.0% 30.0% 

70+ 100.0% 100.0% 
 

General Retirement Rates ς Proposed (using service ranges below) 

Service: 5 - 9 10 - 29 30 + 

Age Both Male  Female Male Female  

50 0.0% 2.0% 2.0% 5.0% 7.0% 

51 0.0% 2.0% 2.0% 5.0% 7.0% 

52 0.0% 2.0% 2.0% 5.0% 7.0% 

53 0.0% 3.0% 2.0% 5.0% 7.0% 

54 1.0% 3.0% 3.0% 5.0% 7.0% 

55 1.0% 5.0% 4.0% 15.0% 15.0% 

56 1.0% 5.0% 7.0% 15.0% 15.0% 

57 1.0% 5.0% 7.0% 15.0% 15.0% 

58 1.0% 7.5% 7.0% 20.0% 20.0% 

59 1.0% 7.5% 10.0% 25.0% 25.0% 

60 1.0% 7.5% 10.0% 25.0% 25.0% 

61 1.0% 7.5% 15.0% 35.0% 35.0% 

62 1.0% 40.0% 25.0% 40.0% 35.0% 

63 1.0% 25.0% 25.0% 35.0% 35.0% 

64 1.0% 25.0% 25.0% 35.0% 35.0% 

65 5.0% 50.0% 50.0% 50.0% 50.0% 

66 5.0% 50.0% 50.0% 50.0% 50.0% 

67 5.0% 40.0% 40.0% 40.0% 40.0% 

68 5.0% 30.0% 30.0% 30.0% 30.0% 

69 5.0% 30.0% 30.0% 30.0% 30.0% 

70+ 100.0% 100.0% 100.0% 100.0% 100.0% 
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In reviewing Chart A-1, we can see that the proposed assumptions match actual experience much more closely than current assumptions. 

This is especially true for the 5-9 Years and 30+ Years service categories. 
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Chart A-1:  CERA General Service
Comparison of Actual and Expected Retirements

Actual Retirements Expected - Current Rates Expected - Proposed Rates
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Service Retirement  (Safety) 

Current Assumption 

Summary of Experience versus Current Assumptions (Ages 45-65) 

 Eligible 
Exposure 

Actual 
Retirements 

Expected 
Retirements 

Actual to 
Expected Ratio 

Males 382 37 53 70.2% 

Females 99 11 17 65.1% 

Combined 481 48 70 69.0% 

 

 Actual 
Average Age 

Expected 
Average Age 

Males 54.3 53.6 

Females 56.2 54.6 

Combined 54.7 53.8 

¶ Safety members are currently eligible to retire at age 50 with 10 
years of service or at any age with 20 or more years of service.  

¶ There were about 30% fewer retirements than expected. 

¶ Retirement rates at the earlier ages were increased as a result of the 
prior experience study.  The prior study included a number of 
retirements based on pent-up demand caused by a benefit 
improvement.  It appears retirements have subsided somewhat over 
the past three years. 

¶ As in the last study, the amount of female experience is small. 

¶ There were no members eligible to retire at ages 63 and older. 

Recommendation 

Summary of Experience versus Proposed Assumptions (Ages 45-65) 

 Eligible 
Exposure 

Actual 
Retirements 

Expected 
Retirements 

Actual to 
Expected Ratio 

Males 382 37 38 97.4% 

Females 99 11 13 83.0% 

Combined 481 48 51 93.7% 

 

 Actual 
Average Age 

Expected 
Average Age 

Males 54.3 54.0 

Females 56.2 55.2 

Combined 54.7 54.3 

¶ Lower rates at ages 49 ς 56 for males and females are proposed. 

¶ Higher rates at ages 57 ς 60 for males and females are proposed. 

¶ Maintaining a single set of rates for both males and females is 
recommended, due to the limited amount of female experience. 

¶ Proposed assumptions bring the experience within 7% of that 
expected. 

¶ When combined with the experience from the prior two studies 
(covering 1998-2006), the proposed assumptions provide a 
reasonable fit.  See Chart A-2. 

¶ Expected average retirement age is closer under proposed 
assumptions. 
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Safety Retirement Rates - Current 

Age Male  Female  

45 1.0% 1.0% 

46 1.0% 1.0% 

47 1.0% 1.0% 

48 1.0% 1.0% 

49 5.0% 5.0% 

50 12.0% 12.0% 

51 10.0% 10.0% 

52 10.0% 10.0% 

53 20.0% 20.0% 

54 37.5% 37.5% 

55 37.5% 37.5% 

56 37.5% 37.5% 

57 10.0% 10.0% 

58 10.0% 10.0% 

59 10.0% 10.0% 

60 10.0% 10.0% 

61 25.0% 25.0% 

62 50.0% 50.0% 

63 50.0% 50.0% 

64 50.0% 50.0% 

65+ 100.0% 100.0% 
 

Safety Retirement Rates - Proposed 

Age Male  Female  

45 1.0% 1.0% 

46 1.0% 1.0% 

47 1.0% 1.0% 

48 1.0% 1.0% 

49 1.0% 1.0% 

50 10.0% 10.0% 

51 5.0% 5.0% 

52 5.0% 5.0% 

53 20.0% 20.0% 

54 20.0% 20.0% 

55 20.0% 20.0% 

56 20.0% 20.0% 

57 20.0% 20.0% 

58 20.0% 20.0% 

59 20.0% 20.0% 

60 20.0% 20.0% 

61 25.0% 25.0% 

62 50.0% 50.0% 

63 50.0% 50.0% 

64 50.0% 50.0% 

65+ 100.0% 100.0% 
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In reviewing Chart A-2, we can see that the proposed assumptions match actual experience reasonably well for both the most recent 

study period (2004-2006), as well as over a longer period of time (1998-2006). 
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Chart A-2: CERA Safety
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Withdrawal (General)  

Current Assumption 

Summary of Experience versus Current Assumptions 

 Eligible 
Exposure 

Actual 
Withdrawals 

Expected 
Withdrawals 

Actual to 
Expected Ratio 

Males 4,688 147 154 95.3% 

Females 10,875 416 361 115.1% 

Combined 15,563 563 516 109.2% 

 

 Actual 
Average Age 

Expected 
Average Age 

Males 42.4 41.4 

Females 38.4 38.9 

Combined 39.5 39.7 

¶ A withdrawal (or non-vested termination) occurs when a member 
terminates employment and withdraws his or her member 
contributions.  Currently, service-based termination rates are 
assumed for those with less than five years of service, and age based 
rates are assumed thereafter.  Separate tables are used for each sex. 

¶ Withdrawal rates are strongly related to service, steadily decreasing 
as service increases.  Male and female rates were very similar. 

¶ The current assumptions predicted the overall number of 
withdrawals reasonably well (within 10%), but there were significant 
differences between the assumed and actual rates at several levels 
of service. 

¶ The rate of withdrawal for members with ten or more years of 
service is extremely low (less than 0.3%). 

Recommendation 

Summary of Experience versus Proposed Assumptions 

 Eligible 
Exposure 

Actual 
Withdrawals 

Expected 
Withdrawals 

Actual to 
Expected Ratio 

Males 4,688 147 149 98.8% 

Females 10,875 416 377 110.3% 

Combined 15,563 563 526 107.0% 

 

 Actual 
Average Age 

Expected 
Average Age 

Males 42.4 41.7 

Females 38.4 39.5 

Combined 39.5 40.1 

¶ A single set of withdrawal rates for males and females is proposed. 

¶ The proposed assumptions are service-based, with no withdrawals 
expected to occur after 10 years. 

¶ The proposed assumptions bring the experience within 7% of that 
expected.  In addition, there is much stronger agreement between 
actual and expected behavior at each level of service [see Chart A-3]. 

¶ When combined with the experience covered under the prior study 
(covering 2001-2006), the proposed assumptions result in 
aggregated experience within 6% of that expected. 

 



County 9ƳǇƭƻȅŜŜǎΩ wŜǘƛǊŜƳŜƴǘ !ǎǎƻŎƛŀǘƛƻƴ 
Actuarial Experience Study January 1, 2004 through December 31, 2006 12 

 

 

 

General Withdrawal Rates ς Current Representative Rates 

Service Male Female 

0   8.3%    7.1% 

1  11.2%   9.7% 

2   10.0%    9.0% 

3     8.8%    6.4% 

4     7.6%   4.8% 

 
Rates for 5 or More Years of Service 

Age Male Female 

20-24 3.2% 12.0% 

25-29 2.1% 9.0% 

30-34 1.3% 4.0% 

35-39 0.8% 2.0% 

40-44 0.5% 1.0% 

45-49 0.3% 0.6% 

50-54 0.2% 0.4% 

55-59 0.1% 0.2% 

60-64 0.0% 0.0% 

65+ 0.0% 0.0% 

 

 

General Withdrawal Rates ς Proposed Rates 

Service All Ages 

0 15.0% 

1 10.0% 

2   8.0% 

3   6.0% 

4   5.0% 

5-9   2.0% 

10+   0.0% 

 

No withdrawals are assumed for participants who are eligible for 
retirement. 
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Chart A-3 shows the ratio of actual to expected withdrawals by service for General Service members.  In this chart, we note that the actual to 

expected ratios for the proposed withdrawal rates are much closer to 100% for each service group.  This means that the expected 

withdrawals under the proposed set of rates are in better accord with actual withdrawals than the current assumptions.  
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Chart A-3: CERA General Service
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Withdrawal (Safety)  

Current Assumption 

Summary of Experience versus Current Assumptions 

 Eligible 
Exposure 

Actual 
Withdrawals 

Expected 
Withdrawals 

Actual to 
Expected Ratio 

Males 1,784 28 49 57.5% 

Females 697 19 23 81.4% 

Combined 2,481 47 72 65.2% 

 

 Actual 
Average Age 

Expected 
Average Age 

Males 33.4 34.9 

Females 35.7 35.0 

Combined 34.3 34.9 

¶ Currently, a single termination rate is assumed for those with less 
than five years of service, and age-based rates are assumed 
thereafter.  A single table is used for males and females. 

¶ Withdrawal rates are related to service, decreasing as service 
increases.   

¶ The number of actual withdrawals was significantly lower than the 
number of members who were expected to withdraw their 
contributions.   

¶ The actual rate of withdrawal during the study period was lower than 
under the prior study; approximately 1.9% of all exposures resulted 
in withdrawal versus 2.6% in the prior study.   

Recommendation 

Summary of Experience versus Proposed Assumptions 

 Eligible 
Exposure 

Actual 
Withdrawals 

Expected 
Withdrawals 

Actual to 
Expected Ratio 

Males 1,784 28 29 95.8% 

Females 697 19 13 142.9% 

Combined 2,481 47 43 110.5% 

 

 Actual 
Average Age 

Expected 
Average Age 

Males 33.4 32.9 

Females 35.7 34.0 

Combined 34.3 33.2 

¶ A revised set of service-based withdrawal rates is proposed, using 
the same rates for males and females. 

¶ No withdrawals are expected to occur after 10 years. 

¶ Proposed assumptions bring the actual experience for both sexes 
combined to within 11% of that expected. 

¶ While actual withdrawals are over 40% higher than expected for 
female members, there is not enough data to develop a separate 
table for females. 
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Safety Withdrawal Rates ς Current Representative Rates 

Age 0-4 Years 5+ Years 

20-24 5.2% 3.2% 

25-29 5.2% 2.1% 

30-34 5.2% 1.3% 

35-39 5.2% 0.8% 

40-44 5.2% 0.5% 

45-49 5.2% 0.3% 

50-54 5.2% 0.2% 

55-59 5.2% 0.1% 

60+ 0.0% 0.0% 
 

Safety Withdrawal Rates ς Proposed Rates 

Service All Ages 

0 12.0% 

1 7.0% 

2   5.0% 

3   2.0% 

4   2.0% 

5-9   1.0% 

10+   0.0% 

 

No withdrawals are assumed for participants who are eligible for 
retirement. 
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Chart A-4 compares the actual rates of withdrawal to the current and proposed assumptions.  In reviewing Chart A-4, we can see that the 

proposed set of assumptions reflects the decreasing pattern of withdrawals with service.  
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Vested Termination (General)  

Current Assumption 

Summary of Experience versus Current Assumptions 

 Eligible 
Exposure 

Actual 
Terminations 

Expected 
Terminations 

Actual to 
Expected Ratio 

Males 3,228 50 60 83.9% 

Females 8,271 107 140 76.3% 

Combined 11,499 157 200 78.5% 

 

 Actual 
Average Age 

Expected 
Average Age 

Males 45.6 39.7 

Females 42.7 37.6 

Combined 43.6 38.2 

¶ A vested termination occurs when a member terminates 
employment after five years of service and leaves his or her member 
contributions in the Plan.  Alternatively, a member can transfer to a 
reciprocal employer with less than five years of service. 

¶ Currently, age-based termination rates that decrease with age are 
used, with separate tables used for each sex.  However, vested 
termination rates do NOT appear to be strongly correlated to age. 

¶ The actual number of vested terminations was significantly below 
the expected number. 

¶ The rate of vested terminations is lower for those with less than five 
years of service.  This is reasonable, since members with less than 
five years of service can only receive a vested benefit if they transfer 
to a reciprocal employer. 

Recommendation 

Summary of Experience versus Proposed Assumptions 

 Eligible 
Exposure 

Actual 
Terminations 

Expected 
Terminations 

Actual to 
Expected Ratio 

Males 3,228 50 50 100.9% 

Females 8,271 107 105 101.8% 

Combined 11,499 157 155 101.5% 

 

 Actual 
Average Age 

Expected 
Average Age 

Males 45.6 44.5 

Females 42.7 43.1 

Combined 43.6 43.5 

¶ New assumptions are proposed, in which separate flat rates of 
termination are used for those with more or less than five years of 
service. 

¶ The proposed assumptions bring the experience within 2% of that 
expected.  In addition, the average expected termination age is much 
closer under the proposed assumptions. 
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General Vested Termination Rates ς Current Representative Rates 

Age Male Female 

22 3.8% 5.0% 

27 3.1% 3.0% 

32 2.7% 2.0% 

37 2.3% 2.0% 

42 1.9% 2.0% 

47 1.5% 1.0% 

52 1.2% 0.9% 

57 0.9% 0.7% 

62 0.6% 0.5% 

67 0.4% 0.3% 
 

General Vested Termination Rates ς Proposed Rates 

Service Male Female 

0-4 years 0.5% 0.5% 

5+ years 2.5% 2.0% 

¶ No terminations are assumed for participants who are eligible for 
retirement.   

¶ We assume that 50% of those who terminate will transfer to a 
reciprocal employer.  Actual experience over the past three years has 
shown that fewer than 15% of those that terminate with at least five 
years of service have reported transferring to a reciprocal employer.   

¶ Based on the experience over the past three years, it appears to be 
appropriate to lower this assumption to 25% for those who 
terminate with five or more years of service, retaining a margin of 
conservatism with the understanding that some of those who 
transfer may not have self reported this fact.   

¶ Those with less than five years of service should be able to receive a 
vested benefit only if they transfer to a reciprocal employer, a 100% 
reciprocal transfer rate is proposed for these members. 
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In reviewing Chart A-5, we can see that the current age-based termination assumptions do not accurately reflect the pattern of terminations 

by age.  The proposed assumptions are service-based, rather than age-based.  However, the chart demonstrates that these service-based 

rates do a reasonable job of predicting the number of terminations based on the service level of the participants in each age category.  
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Vested Termination  (Safety)  

Current Assumption 

Summary of Experience versus Current Assumptions 

 Eligible 
Exposure 

Actual 
Terminations 

Expected 
Terminations 

Actual to 
Expected Ratio 

Males 1,518 19 26 73.9% 

Females 618 6 11 55.1% 

Combined 2,136 25 37 68.3% 

 

 Actual 
Average Age 

Expected 
Average Age 

Males 33.8 34.1 

Females 34.5 33.5 

Combined 34.0 34.0 

¶ Currently, age-based termination rates that decrease with age are 
used, with a single table used for both sexes.   

¶ Although the actual number of vested terminations was considerably 
lower than the expected number, the current assumptions have 
predicted the rate of terminations reasonably well for most age 
groups, with a few exceptions. 

¶ There were no terminations amongst those aged 20-24 (with two 
expected) and only two terminations amongst those aged 25-59 
(with nine expected). 

¶ There were 30 vested terminations in the last experience study 
(compared with 25 in this study) with a similar number of exposures. 

¶ There is little vested termination experience among the safety 
members, particularly for the female members. 

Recommendation 

Summary of Experience versus Proposed Assumptions 

 Eligible 
Exposure 

Actual 
Terminations 

Expected 
Terminations 

Actual to 
Expected Ratio 

Males 1,518 19 21 88.7% 

Females 618 6 9 67.0% 

Combined 2,136 25 30 82.3% 

 

 Actual 
Average Age 

Expected 
Average Age 

Males 33.8 34.5 

Females 34.5 33.8 

Combined 34.0 34.3 

¶ There are only a few vested terminations for safety members, 
particularly for females.  This lack of data means that we should be 
cautious in changing our assumption for these members. 

¶ The proposed assumptions are the same as the current assumptions, 
with the exception of reduced rates for those below age 30 and 
above age 45. 

¶ Based on the experience over the past three years, it appears to be 
appropriate to maintain the assumption that 50% of those who 
terminate will go to work with a reciprocal employer.  

¶ We will continue to monitor termination rates in the future, and we 
will recommend revisions in Plan assumptions if experience appears 
to deviate substantially from our assumptions. 
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Safety Vested Termination Rates ς Current Representative Rates 

Age Termination Rate 

22 4.0% 

27 3.0% 

32 2.0% 

37 2.0% 

42 1.0% 

47 1.0% 

50+ 0.0% 
 

Safety Vested Termination Rates ς Proposed Representative Rates 

Age Termination Rate 

22 2.0% 

27 2.0% 

32 2.0% 

37 2.0% 

42 1.0% 

47 0.5% 

50+ 0.0% 
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Non-Duty Disability  (General)  

Current Assumption 

Summary of Experience versus Current Assumptions (Aggregated) 

 Eligible 
Exposure 

Actual 
Disabilities 

Expected 
Disabilities 

Actual to 
Expected Ratio 

Males 8,815 19 19 101.3% 

Females 18,575 57 59 96.6% 

Combined 27,390 76 78 97.8% 

 

 Actual 
Average Age 

Expected 
Average Age 

Males 52.3 52.4 

Females 50.9 51.6 

Combined 51.2 51.8 

 

¶ Members are eligible for non-duty disability retirement if they are 
permanently disabled after five years of service. 

¶ Experience from prior study has been aggregated with the current 
data to ensure adequate exposure.  The analysis now includes nine 
years of experience:  1998-2006. 

¶ Rates for females remain higher than male rates. 

 

Recommendation 

¶ Over the aggregated period, the number of non-duty disabilities 
occurring has been very close to the number assumed; therefore no 
changes to this assumption are recommended. 

¶ Chart A-6 below shows a comparison of actual disability rates versus 
the rates expected, by age groups.  Actual rates are in reasonable 
agreement with those assumed. 

Current Representative Assumed Rates 

Age Male  Female  

22 0.051% 0.076% 

27 0.068% 0.095% 

32 0.086% 0.115% 

37 0.108% 0.145% 

42 0.138% 0.197% 

47 0.178% 0.281% 

52 0.225% 0.381% 

57 0.286% 0.482% 

62 0.363% 0.583% 
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Non-Duty Disability (Safety)  

Current Assumption 

Summary of Experience versus Current Assumptions (Aggregated) 

 Eligible 
Exposure 

Actual 
Disabilities 

Expected 
Disabilities 

Actual to 
Expected Ratio 

Males 3,714 2 8 25.2% 

Females 1,127 3 2 132.8% 

Combined 4,841 5 10 49.0% 

 

 Actual 
Average Age 

Expected 
Average Age 

Males 49.5 50.6 

Females 42.0 50.7 

Combined 45.0 50.7 

 

¶ Experience from prior study has been aggregated with the current 
data to ensure adequate exposure.  The analysis now includes nine 
years of experience:  1998-2006. 

¶ Current rates of assumed disability vary by age, with a single table 
used for both genders.   

¶ The number of actual male disabilities is significantly below the 
expected number. 

¶ The amount of female experience is extremely limited. 

 

Recommendation 

Summary of Experience versus Proposed Assumptions (Aggregated) 

 Eligible 
Exposure 

Actual 
Disabilities 

Expected 
Disabilities 

Actual to 
Expected Ratio 

Males 3,714 2 4 50.4% 

Females 1,127 3 2 132.8% 

Combined 4,841 5 6 80.2% 

 

 Actual 
Average Age 

Expected 
Average Age 

Males 49.5 50.6 

Females 42.0 50.7 

Combined 45.0 50.7 

 

¶ There are only a few non-duty disabilities for safety members.  This 
lack of data means that we should be cautious in changing our 
assumptions. 

¶ The proposed assumptions have been obtained by reducing the male 
rates by 50%. 
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Safety Non-Duty Disability Rates ς Current Representative Rates 

Age Male  Female  

22 0.000% 0.000% 

27 0.009% 0.009% 

32 0.014% 0.014% 

37 0.027% 0.027% 

42 0.081% 0.081% 

47 0.234% 0.234% 

52 0.477% 0.477% 

57 0.756% 0.756% 

62 0.000% 0.000% 

 

 

Safety Non-Duty Disability Rates ς Proposed Representative Rates 

Age Male  Female  

22 0.000% 0.000% 

27 0.005% 0.009% 

32 0.007% 0.014% 

37 0.014% 0.027% 

42 0.041% 0.081% 

47 0.117% 0.234% 

52 0.239% 0.477% 

57 0.378% 0.756% 

62 0.000% 0.000% 
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Duty Disability (General)  

Current Assumption 

Summary of Experience versus Current Assumptions (Aggregated) 

 Eligible 
Exposure 

Actual 
Disabilities 

Expected 
Disabilities 

Actual to 
Expected Ratio 

Males 13,037 31 52 60.2% 

Females 28,988 42 50 83.6% 

Combined 42,025 73 102 71.7% 

 

 Actual 
Average Age 

Expected 
Average Age 

Males 50.1 50.7 

Females 52.1 49.9 

Combined 51.3 50.3 

 

¶ Experience from prior study has been combined with the current 
data to ensure adequate exposure.  The analysis now includes nine 
years of experience:  1998-2006. 

¶ Current rates of assumed disability vary by age and gender. 

¶ In the aggregated data, the number of actual female disabilities was 
somewhat lower than the expected number disabled.  However, 
during the most recent three-year period (2003-2006) female 
experience has been within 1% of the expected number. 

¶ The number of actual male disabilities was significantly below the 
expected number, both in the most recent three-year period and in 
the aggregated data.   

Recommendation 

Summary of Experience versus Proposed Assumptions (Aggregated) 

 Eligible 
Exposure 

Actual 
Disabilities 

Expected 
Disabilities 

Actual to 
Expected Ratio 

Males 13,037 31 31 100.1% 

Females 28,988 42 50 83.6% 

Combined 42,025 73 81 89.9% 

 

 Actual 
Average Age 

Expected 
Average Age 

Males 50.1 48.6 

Females 52.1 49.9 

Combined 51.3 49.4 

 

¶ New duty disability rates are proposed for General males.  These rates 
produce a lower overall number of expected disabilities 

¶ Rather than increasing uniformly with age, the new disability rates peak 
in mid-career, with the highest frequency of duty disability occurring 
between ages 40 and 49.  See Chart A-7 below. 
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General Duty Disability Rates ς Current Representative Rates 

Age Male  Female  

22 0.061% 0.032% 

27 0.109% 0.043% 

32 0.162% 0.073% 

37 0.235% 0.104% 

42 0.309% 0.134% 

47 0.381% 0.175% 

52 0.468% 0.227% 

57 0.570% 0.291% 

62 0.683% 0.356% 

 

 

General Duty Disability Rates ς Proposed Representative Rates 

Age Male  Female  

22 0.066% 0.032% 

27 0.066% 0.043% 

32 0.066% 0.073% 

37 0.066% 0.104% 

42 0.380% 0.134% 

47 0.380% 0.175% 

52 0.226% 0.227% 

57 0.226% 0.291% 

62 0.226% 0.356% 
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Duty Disability (Safety)  

Current Assumption 

Summary of Experience versus Current Assumptions 

 Eligible 
Exposure 

Actual 
Disabilities 

Expected 
Disabilities 

Actual to 
Expected Ratio 

Males 1,784 18 18 99.2% 

Females 697 6 6 93.6% 

Combined 2,481 24 25 97.7% 

 

 Actual 
Average Age 

Expected 
Average Age 

Males 48.1 48.5 

Females 46.2 47.8 

Combined 47.6 48.3 

 

¶ The current data includes three years of experience:  2004-2006.  
Unlike the non-duty disability experience, duty disabilities occur with 
enough frequency among safety members so that the most recent 
experience should be sufficient to develop reasonable assumptions. 

¶ Current rates of assumed disability vary by age, with a single table 
used for both genders.   

¶ The number of actual disabilities has been extremely close to the 
number expected, for both males and females.   

¶ An analysis of disabilities by age revealed that the currently assumed 
pattern (with the frequency of disability increasing with age) still 
holds true.   

Recommendation 

¶ No changes to this assumption are recommended. 

 

Current Representative Assumed Rates 

Age Male  Female  

22 0.072% 0.072% 

27 0.125% 0.125% 

32 0.235% 0.235% 

37 0.432% 0.432% 

42 0.809% 0.809% 

47 1.421% 1.421% 

52 2.447% 2.447% 

57 3.762% 3.762% 

60+ 0.000% 0.000% 
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Longevity and Promotion Pay Increases ( General) 

Pay increases consist of three components: Increases due to cost of living maintenance (inflation), increases related to non-inflationary 
pressures on base pay (such as productivity increases), and increases in individual pay due to merit, promotion, and longevity.  Increases due 
to cost of living and non-inflationary base pay factors are addressed in a later section of this report. 

Current Assumption 

Years of Service Assumed Increase 

Less than 5 4.75% 

5 - 29 1.75% 

30+ 0.75% 

¶ Only increases due to merit (promotion and longevity) are 

considered here. 

¶ In the charts below, the average pay of the active members as of 

January 1, 2007 has been plotted against service.  In addition, a curve 

is fitted to the average pay data, and this curve is used to determine 

a pay increase due to merit.  This is a transverse study of longevity 

and promotion pay increases; for a more detailed description of this 

type of study and its benefits, see the methodology section at the 

end of this report. 

Recommendation 

Years of Service Assumed Increase 

Less than 5 4.00% 

5 - 29 1.00% 

30+ 0.00% 

¶ The current assumptions were increased by the former Actuary in 

ǘƘŜ ǇǊƛƻǊ ȅŜŀǊΩǎ Ǿŀƭǳŀǘƛƻƴ ōȅ лΦтр҈ ŀǘ ŀƭƭ ƭŜǾŜƭǎ ƻŦ ǎŜǊǾƛŎŜ, to account 

for productivity and other non-inflation based increases.  These 

increases are addressed later in the economic assumption section. 

¶ The proposed rates of salary increase represent the past rates being 

used without the 0.75% increase.  This adjustment to the current 

rates makes the assumptions line up more closely with actual 

experience.  As a way of confirming this observation, the standard 

deviation of the experience from the assumed results is lower. 
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Longevity and Promotion Pay Increases (Safety)  

Current Assumption 

Years of Service Assumed Increase 

Less than 5 6.75% 

5+ 2.25% 

¶ Only increases due to merit (promotion and longevity) are 

considered here. 

¶ As with the General rates, the current assumptions were increased 

ōȅ ǘƘŜ ŦƻǊƳŜǊ !ŎǘǳŀǊȅ ƛƴ ǘƘŜ ǇǊƛƻǊ ȅŜŀǊΩǎ Ǿŀƭǳŀǘƛƻƴ ōȅ лΦтр҈ ŀǘ ŀƭƭ 

levels of service, to account for productivity increases.  Non-

inflationary increases in base pay are addressed later in the 

economic assumption section of this report. 

¶ However, the rates being used appear to provide a reasonable fit to 

actual experience.  Therefore we recommend retaining these rates. 
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Mortality   

Current Assumptions (General) 

Summary of Experience versus Current Assumptions 

ACTIVE 
Eligible 

Exposure 
Actual 
Deaths 

Expected 
Deaths 

Actual to 
Expected Ratio 

Males 4,688  10 11.1 89.8% 

Females 10,875  15 9.9 151.3% 

Combined 15,563  25 21.0 118.8% 

 

RETIRED & 
SURVIVING 
SPOUSES 

Eligible 
Exposure 

Actual 
Deaths 

Expected 
Deaths 

Actual to 
Expected Ratio 

Males 2,738  114 104.3 109.3% 

Females 4,926  157 152.8 102.8% 

Combined 7,664  271 257.1 105.4% 

 

DISABLED 
(Aggregated) 

Eligible 
Exposure 

Actual 
Deaths 

Expected 
Deaths 

Actual to 
Expected Ratio 

Males 653  20 25.1 79.7% 

Females 1,058  42 45.5 92.4% 

Combined 1,711  62 70.6 87.9% 

 

 

 

 

 

Current Assumptions (Safety) 

Summary of Experience versus Current Assumptions 

ACTIVE 
Eligible 

Exposure 
Actual 
Deaths 

Expected 
Deaths 

Actual to 
Expected Ratio 

Duty 2,481  1 1.2 85.0% 

Non Duty 2,481  3 2.9 102.6% 

Combined 2,481  4 4.1 97.5% 

 

RETIRED & 
SURVIVING 
SPOUSES 

Eligible 
Exposure 

Actual 
Deaths 

Expected 
Deaths 

Actual to 
Expected Ratio 

Males 888  17 17.7 96.1% 

Females 377  7 7.3 95.8% 

Combined 1,265  24 25.0 96.0% 

 

DISABLED 
(Aggregated) 

Eligible 
Exposure 

Actual 
Deaths 

Expected 
Deaths 

Actual to 
Expected Ratio 

Males 659  11 15.2 72.3% 

Females 183  4 2.4 164.7% 

Combined 842  15 17.7 85.0% 
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¶ The current actuarial assumption is that non-disabled active and 

retired members and survivors will experience mortality in 

accordance with the 1994 Group Annuity Tables.  An adjustment has 

been made to the age of each member; either setting their age 

forward or backward, based on whether the member is anticipated 

to experience mortality with greater or lesser frequency, 

respectively, than the 1994 GA Tables indicate.  For example, using a 

four year set-back indicates a longer life expectancy than using 

unadjusted mortality rates.   

¶ The following table summarizes these adjustments: 

 
Active Members 

Retired Members and 
Survivors 

General Males 94 GA male rates, 
set back four years  

94 GA male rates, set 
forward one year 

General Females 94 GA female rates, 
set back six years  

94 GA female rates, set 
forward one year 

Safety Males 94 GA male rates, 
set back four years  

94 GA male rates, set 
forward one year 

Safety Females 94 GA male rates, 
set back four years  

94 GA female rates, set 
forward three years 

¶  Rates for active Safety member duty-related deaths are based on a 

special 1981 table. 

¶ Rates for Disabled members are based on separate unisex tables for 

General and Safety members. 

¶ For the disabled mortality, experience from prior studies has been 
aggregated with the current data to ensure adequate exposure.  The 
analysis now includes nine years of experience:  1998-2006. 

¶ The current tables have matched experience reasonably closely for all 

groups, therefore no changes to the assumptions are recommended. 

¶ It should be noted that mortality has tended to improve over the 

past century with advances in sanitation and healthcare.  Future 

improvement may be expected.  Therefore, we will continue to 

monitor mortality rates to determine when another change in these 

assumptions might be warranted. 
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Economic Assumptions  

Introduction  

Economic assumptions utilized in the development of liabilities 

and costs for any defined benefit plan include: 

¶ The inflation assumption; 

¶ The real investment return assumption;  and 

¶ The real growth in pay relative to inflation. 

While we look to the past for indications of future economic 

behavior, we must also consider how the future may be expected 

to be different.  In order to reflect the long-term nature of defined 

benefit plan funding in the development of these economic 

assumptions, it is appropriate to focus on long term trends.  EFI 

selects 30-year periods of past experience as indications of such 

long-term trends. 

Inflation  

There are elements of the future economic environment that may 

differ from the past due to structural changes.  An important and 

fundamental case in point is the rate of inflation, which underlies 

each of the three elements of economic assumptions listed above.  

While historical trends are not entirely indicative of the future, 

they do often serve as a useful guide in determination of 

assumptions. 

Chart E-1 below shows the average rate of inflation over 30-year 

periods, with the earliest such period ending in 1955 and the latest 

ending in 2005.  We note in the chart that inflation seemed to be 

ƛƴŎǊŜŀǎƛƴƎ ǎǘŜŀŘƛƭȅ ǳƴǘƛƭ ǘƘŜ мффлΩǎ ǿƘŜƴ ƛǘ ƭŜǾŜƭŜŘ ƻŦŦ ŀƴŘ ōŜƎŀƴ 

to decrease.  Yet, examination of Chart E-1 may lead to an 

assumption that inflation is likely to be quite high, perhaps in the 

range of 4% to 5% annually. 

 

However, there are a number of reasons to believe that future 

inflation levels will not be as high as Chart E-1 would seem to 

suggest. 

¶ An important reason for the high rate of inflation in the 
averages above is the nine-year period 1973-81 when inflation 
averaged 9.2% per year. 


